Preface to this Special Issue
The 5th International Congress of the International Society for Brain Electromagnetic Topography (ISBETV) was held in MOnster, Germany, August 2-6, 1994. Selected invited papers and selected abstracts of free papers are presented in this volume of Brain Topography.
The quantitative step from EEG recording with one or a few channels to examination of scalp topography has led to the foundation of the society and to the series of conferences. ISBET V has demonstrated that we are on the brink of another promising qualitative step forward. Electrical brain topography has been plagued by Helmholtz' notion that the measurement of electric and magnetic activity outside of a volume conductor does not allow for a definite conclusion concerning the position and strength of the sources of the activity. In terms of images, the topography only delivers a two-dimensional shadow of three-dimensional activity to the surface. However, determining which source is being activated in the brain at a specific point in time can be achieved if additional physiological-anatomical constraints can be introduced concerning the possible source configurations. Such constraints to the solution of the physical equations include the fact that white matter does not produce any significant electrical or magnetic activity outside of the cranium and that the dipoles in gray matter which are representing the sources of the activity must generally be perpendicular to the surface of the cerebral cortex. The procedures introduced at ISBET V (some of which are described in this volume) indicate, for example, that the spatial organization of the cerebral cortex can be reconstructed from Magnetic Resonance Imaging (MRI), whereby the source space of the models can be reduced. As a result, it will be possible to obtain information concerning expansion, position and strength of cortical sources for every point in time.
This procedure is, due to its true spatio-temporal resolution, more advanced than all other imaging techniques. The dynamic interplay of structures involved in cognitive and affective processes cannot be resolved by conventional EEG with its poor spatial information nor by examining the distribution of cerebral blood flow (with PET or fMRI), as these measures lack the alacrity akin to neuronal dynamics. Only with the novel approaches of EEG/MEG-analyses with MRI-based constraints will it be possible to record the neurophysiological basis of psychological processes as quickly as these processes are occurring.
From this imaging of the functional brain dynamics, we can expect new information concerning the physiological basis of psychological processes in humans. Of particular interest is the possibility of comparing neuronal activational patterns which appear in healthy control persons with those which can be measured in patients with circumscribed neurological lesions or with defined psychiatric disorders. Such comparisons will offer essential insights concerning the neu rophysiological foundation of psychopathological deviance and their resulting symptoms. For example, mental illness is the result of a malfunctioning brain, an aberration that appears more in the dynamics of the brain's activity than in its structural deviations. Thus it may be more important to look for abnormalities in function rather than for deficiencies in structure. Only the temporal and spatial patterns of neuronal mass discharges can provide access to the rapidly varying neurophysiological substrate of the psychological events under investigation. While the temporal resolution of electrical and magnetic brain activity can be monitored sufficiently high, it is only now that we are becoming able to realize an ever growing finer space resolution of the activation -up to the point of the creation of an image. Insights into patterns and sequences of spatio-temporal brain activation in dependency of psychological processes is at the very center of understanding behaviour and cognition and their deviations.
New directions for basic research will be opened for cognitive and behavioral neuroscience, for psychology and related disciplines with alternative perspectives for many problems, including an exploration of the longstanding dilemma concerning the body's relationship to the mind. In this way, ISBET V has demonstrated that the society and its series of conferences will continue to be an important promoter of neuroscientific research.
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